Visual perceptual learning induces long-term potentiation in the visual cortex.
Increasing evidence suggests that plastic changes underlying skill learning may occur at early stages of neural processing. However, whether visual perceptual learning (PL) is accompanied by neuronal plasticity phenomena in the primary visual cortex (V1) is yet unknown. Here, we provide the first evidence that practice with specific visual stimuli (gratings) induces long-term potentiation (LTP) of synaptic responses in the rat V1. We report that in rats which have improved through practice their ability to discriminate between two gratings of different spatial frequency, the input/output curves of field potentials evoked in layers II-III of V1 slices by stimulation of either vertical and horizontal connections are shifted leftward compared to controls. Thus, visual PL is followed by potentiation of synaptic transmission both in vertical and horizontal connections (mimicry). We next show that this increase in intracortical connectivity gain is paralleled by LTP-like phenomena caused by the learning process: indeed, visual PL occludes further LTP (occlusion). Mimicry and occlusion are not present in the primary somatosensory cortex of rats trained with PL. These results demonstrate that LTP accompanies PL and highlight the notion that learning can occur at processing stages as early as the primary sensory cortices.